Propranolol as an inhibitor of some cytochrome P450-dependent monooxygenase activities in native and induced rat liver microsomes.
The in vitro effect of propranolol (10(-3) M and 10(-4) M), a nonselective and extensively metabolized beta-adrenergic blocking agent, on rat liver drug metabolism in native and induced (with phenobarbital and beta-naphthoflavone [beta-NF]) microsomes was studied. The type of inhibition and the inhibitory constants of some cytochrome P450-dependent microsomal enzyme reactions (hexobarbital oxidation [HBO], ethylmorphine-N-demethylation [EMND], aniline hydroxylation [AH], ethoxycoumarin-O-deethylation [ECOD], ethoxyresorufin-O-dealkylation [EROD] and penthoxyresorufin-O-dealkylation [PROD]) were estimated. The results showed that propranolol competitively inhibited AH activity in native microsomes. The type of inhibition was changed from competitive to noncompetitive in all other enzyme activities studied. This inhibition was more pronounced after phenobarbital induction in PROD (Ki = 0.11 +/- 0.01 mM), ECOD (Ki = 0.40 +/- 0.09 mM) and EMND (Ki = 0.59 +/- 0.1 mM), and after beta-NF induction in AH (Ki = 0.28 +/- 0.05 mM) and in HBO (Ki = 0.35 +/- 0.1 mM) in native microsomes. It was assumed that the noncompetitive type of inhibition is due to the covalent binding of reactive metabolites derived from propranolol to hepatic microsomal proteins. The competitive type of inhibition of AH suggested a common P450 isoenzyme in the metabolism of propranolol and aniline. Thus, in this study, propranolol has been found to be not only a selective inhibitor of CYP2D6 isoenzyme-dependent reactions, but also a nonspecific inhibitor of other cytochrome P450 isoenzymes.